Changes in the pattern of follicular growth and development, and the associated endocrine changes, were examined in prepubertal heifers approaching their first ovulation. Ten, age-matched ( \ m=+-\ 3 
Introduction
Endocrine and ovarian changes leading up to the first ovulation in heifers are not fully understood. In the two months preceding puberty, it has been shown that mean, circulating concentrations of LH and LH pulse frequency increase (Day et al, 1984; Kinder et al, 1987) . Similar observations were made in ewes (Rawlings and Churchill, 1990) and gilts (Lutz et al, 1984) . It was suggested that this increase in LH secretion occurred as a result of a decrease in sensitivity to ovarian oestradiol negative feedback (Day et al, 1987) . Studies of ovarian follicular development during the period of sexual maturation have been confined to the examination of tissues collected at slaughter (Erickson, 1966; Desjardins and Hafs, 1969) . With the use of real-time ultrasonography, it has been shown that, during the ovulatory cycles of sexually mature cows, follicular development occurs in waves (Pierson and Ginther, 1988; Savio et al, 1988; Sirois and Fortune, 1988) . A follicular wave was characterized as the synchronous develop¬ ment of a group of follicles, one of which became dominant and achieved the greatest diameter, suppressing the growth of the other smaller subordinate follicles. In heifers, near the time of first ovulation (age not stated), the sequential growth and regression of large follicles have been detected using transrectal ultrasonography (Roche and Boland, 1991) . In a recent study, of eight-month-old heifers, daily changes in follicle diameter and numbers were described (Adams el al, 1994) ; ovarian follicles grew and regressed in a wave-like pattern, and on the basis of comparisons with follicular dynamics in mature cows (Ginther et al, 1989) (Adams et al, 1994) (Adams et al, 1994) and sexually mature heifers (Knopf et al, 1989 (Adams et al, 1994) . Starting from 52 weeks of age, the heifers were examined daily until their third ovulation was detected, or for 90 days, whichever period was shortest. The first ovulation was expected, at about 56 weeks of age, based on a previous study (Evans et al, 1992 (Rawlings el al, 1984) . The range of the progesterone standard curve was 0.1 to 10 ng ml~; the sensitivity of the assay was 0.1 ng ml" plasma. Intra-and interassay coefficients of variation were 10% and 13% (mean = 0.74 ng ml" plasma) and 8% and 10% (mean = 3.67 ng ml~* plasma). All serum and plasma samples, collected daily, were analysed for oestradiol by radioimmunoassay (Joseph et al, 1992) . The range of the standard curve was 1-100 pg ml_ and the assay sensitivity was 1 pg ml~serum. Intra-and interassay coef¬ ficients of variation were 6% and 14% (mean = 14.1 pg ml~1 serum) and 4% and 11% (mean = 24.1 pg ml~ serum).
Statistical analysis
A detailed statistical analysis of follicular dynamics in the prepubertal heifer at 8 months of age has been made; it was concluded that follicle growth and regression was wave-like (Adams et al, 1994) . That study was based on observations in the heifers used in the present study. In the study reported here, only data collected for waves detected in their entirety (with growing, static and regressing phases) were used for statistical analysis. The waves were classified as those at 12 weeks before the first ovulation (44 weeks of age), the last non-ovulatory wave before the first ovulation, the first ovu¬ latory wave, the second ovulatory wave (first short cycle), and the subsequent two or three waves of follicular development during the first ovulatory cycle of normal duration. The growth curve for the largest follicle of a wave was considered in three sections: the growing phase, the static phase and the regression phase (Ginther et al, 1989 Circulating hormones It is unclear why the first ovulation was followed by a short cycle. The follicles giving rise to the short-lived corpus luteum, ovulated, on average, 1.6 ± 0.7 days into the static phase, whereas, in mature cattle, follicles ovulate at the end of, or during, the growing phase (Ginther et al, 1989 (Adams et al, 1992 (Ramirez and McCann, 1963) suggests that in the later stages of sexual maturation the responsiveness of the hypothalamopituitary unit to oestradiol decreases, allowing increased LH secretion; this in turn stimulates an increase in oestradiol production. In rats and primates, the maturation of a central drive for gonadotrophin secretion was considered to be the major component of the process of sexual maturation (Ojeda, 1991) . The endocrine mechanisms giving rise to enhanced LH secretion before the first ovulation in domestic species are unclear. However, across all species, an increase in LH secretion
